The prevalence and correlates of erectile dysfunction (ED) in developing countries are largely unknown. Our objectives were to determine the prevalence and associated factors of ED in three countries (Pakistan, Egypt, Nigeria) that represent very different cultures. Men 35-70 y of age seeking primary medical care answered a structured questionnaire adapted to reflect local cultures. Degree of ED was categorized as 'none,' 'mild,' 'moderate,' or 'complete.' The age-adjusted prevalence rates of ED among men attending primary care clinics was 57.4% in Nigeria, 63.6% in Egypt, and 80.8% in Pakistan. Older age, diabetes, peptic ulcers, prostate disease, depression-related symptoms, and caffeine consumption were independently associated with increased prevalence of ED, whereas being moderately active to very active at work (hard physical labor) and during leisure time (strenuous exercise) was associated with half the prevalence of moderate-to-complete ED. Our multicultural study demonstrates that in every country studied, high proportions of men older than age 35 have some degree of ED (57-81%). Both severity and prevalence increase consistently with age. Factors associated with ED are similar, but their distribution differs across countries.
Introduction
Erectile dysfunction (ED) is defined as the inability to attain and/or maintain an erection adequate for sexual intercourse. 1 ED is perceived as a common problem of older men, but few studies have addressed the prevalence of ED in diverse nationalities representing a wide range of cultural, religious, racial, and socioeconomic conditions. Prevalence data from various countries are difficult to compare because of variable definitions of ED and variable age ranges. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] Previously, Pfizer conducted the Cross-National Study of Erectile Dysfunction in four countries (Brazil, Italy, Japan, Malaysia) to begin to address this gap in the epidemiologic literature. 14 Herein, we extend that work to study the prevalence and correlates of ED in three additional countries, Egypt, Nigeria, and Pakistan, which have not been previously determined.
Random samples of men attending primary care clinics were selected, and a common survey instrument was used to ensure comparability. Medical, sociodemographic, and lifestyle factors previously associated with ED, 2, 4, as well as the presence and degree of ED, were assessed by means of this questionnaire so that similarities and differences could be explored. The primary aims of our study were to determine the prevalence and correlates of ED in a sample of these diverse populations.
Methods

Study population
Random samples of men attending primary care outpatient medical clinics were recruited in each country. Younger men were oversampled to account for their lower expected prevalence of ED. In Pakistan, 585 men, 25-70 y of age, were recruited in two cities, Lahore and Karachi. In Egypt, 600 men, 30-70 y of age, were recruited in Cairo. In Nigeria, 984 men, 35-70 y of age, were recruited in Ibadan, Kano, Enugu, and Lagos. For comparability, only men 35-70 y of age are considered in these analyses, making a final sample of 442 Pakistani men, 388 Egyptian men, and 984 Nigerian men, for a total study population of 1814 men. Response rates were 95% in Pakistan, 100% in Egypt, and 98% in Nigeria.
Survey instrument
A single structured questionnaire, originally used in the Cross-National Study, was adapted in consultation with investigators in each country, who made slight adjustments to reflect local customs and culture. The questionnaire was revalidated by being translated into the local languages and then back into English to ensure accuracy.
Primary care physicians were trained to administer the questionnaires consistently and appropriately. They interviewed participants in person, offering whatever assistance was needed to obtain complete and accurate information.
ED was assessed by a single question derived directly from the widely accepted NIH Consensus Conference definition of erectile dysfunction as 'the inability to attain and/or maintain penile erection sufficient for satisfactory sexual intercourse'
:
Using the following categories, how would you describe yourself?
(a) always able to get and keep an erection good enough for satisfactory intercourse (signifies no ED in this analysis) (b) usually able to get and keep an erection good enough for satisfactory intercourse (signifies mild ED) (c) sometimes able to get and keep an erection good enough for satisfactory intercourse (signifies moderate ED) (d) never able to get and keep an erection good enough for satisfactory intercourse (signifies severe ED).
The questionnaire also included potential medical, sociodemographic, and behavioral covariates of ED. Information was collected by self-report and no attempt was made to validate respondents' answers. Current depressive symptoms were assessed by the shortened (five-item) Center for Epidemiologic Studies Depression Scale (CES-D), with scores ranging from 5 to 20, and higher scores denoting more depressive symptoms. 21 
Statistical analyses
Completed questionnaires were entered into a computerized database and checked for errors and internal consistency. Analyses were carried out for each country individually, and then for the total population. Data were analyzed with SAS s statistical software. 33 ED was distinguished as 'none' or 'mild' vs 'moderate' or 'severe' in all bivariate and multivariate analyses. For each independent variable, crude and age-adjusted odds ratios and 95% confidence intervals were calculated; statistical significance (two-tailed P-valueo0.05) was assessed by the log-likelihood ratio test. In the multivariate logistic regression, full models were fitted, and then nonsignificant (P40.1) variables were eliminated one at a time, least significant first, to determine the final model. Exceptions were made for the medical variables, which were forced into the model, being of primary interest.
Results
Prevalence
The overall age-adjusted prevalence rates for each country were standardized to the 2000 US population of men aged 35-70 to facilitate comparison across countries. 34 These age-standardized prevalence estimates of any degree of ED (mild, moderate, or complete) were similar in Egypt (63.6%) and Nigeria (57.4%), whereas in Pakistan the rate was substantially higherF80.8%. However, as can be seen from Figure 1 , the prevalence of moderate and complete ED increased steadily with increasing age in all countries, and mild ED demonstrated no consistent pattern. Across the total population, moderate plus complete ED rose from 10.2% in men aged 35-39 to 55.4% in those aged 60-70 y.
Bivariate associations
None of the age-adjusted bivariate associations were significantly different across the three countries. However, as can be seen from Table 1 , the distribution of the variables differed from country to country. Men in Pakistan, who had the highest prevalence of ED, reported higher rates of all chronic diseases considered: diabetes, hypertension, heart disease, peptic ulcers, depression, and prostate disease. Table 2 shows selected bivariate ageadjusted associations in the total (pooled) population, comparing men with no or mild ED to those with moderate or severe ED. In many instances, associations with similar point estimates in individual countries reached significance only in the total pooled population.
Among sociodemographic variables, being separated, widowed, or divorced was positively associated with ED (OR ¼ 5.12, 95% CI 2.91-9.03) compared to being currently married or living with a partner, whereas being currently employed showed an inverse association (OR ¼ 0.58, 95% CI 0.41-0.82).
All medical conditions reported in the medical history (except heart disease, which was marginally significant) and all medications used (except hormone treatment) were significantly associated with moderate to complete ED. Men with a history of diabetes as well as those with any prostate disease Figure 1 Prevalence of ED by severity in Egypt, Nigeria, and Pakistan, and in the total study population, by age. (Table 2 ). Moreover, current depressive symptoms, as assessed by the five-item shortened CES-D, were strongly associated with ED, with a 30% increase for each unit increase in the scale ( Table 2 ). All four lifestyle variablesFuse of tobacco, alcohol or caffeine, and physical activityFwere significantly associated with moderate-to-severe ED in the total population. Current smoking or chewing tobacco was associated with an increase in prevalence of 33%, while ever smoking or chewing tobacco was not. Alcohol use had an inverse association with ED; men who reported drinking alcohol had about half the prevalence of ED of men who did not, whereas those who drank caffeinated beverages had almost double the prevalence of men who did not. Physical activity at work (hard physical labor) and leisure (strenuous exercise) had a strong inverse association with ED; men who were moderately active had about one-third, and those who were very active about one-quarter, the prevalence of ED of men who were sedentary.
Multivariate model
Sociodemographic variables remained important in the multivariate model. Age was a very strong correlate of ED, with the odds ratio increasing 5% for each increasing year self-evident of age. Country was also related to moderate or severe ED: compared to Nigerian men, among whom prevalence was lowest, prevalence was 65% higher among Egyptian and doubled among Pakistani men (Table 3) . Marital status, too, was associated with ED: compared to men who were married or living with a partner, separated, divorced, or widowed men were three times more likely to have moderate-to-severe ED.
In the multivariate model, medications that were highly correlated with the conditions for which they were prescribed were no longer significant. All medical conditions were retained in the model, regardless of significance. Men reporting a history of any prostate disease had three times the prevalence of ED of those without; those with diabetes, more than double the prevalence; and those with peptic ulcers, almost twice the prevalence. The associations with hypertension and heart disease were no longer significant, nor was history of depression. Presence of current depression-related symptoms, however, as measured by the five-item shortened CES-D, was associated with a 25% increase in prevalence of ED for each unit increase on the scale.
Of the lifestyle variables, caffeine use was still associated with an increased prevalence of ED (about a 50% increase) in the multivariate model, and both moderately active and very active men had half the prevalence of moderate-to-complete ED of sedentary men. Alcohol consumption was no longer significant, nor was current tobacco use, but having ever used tobacco was associated with a slight decrease in prevalence (Table 3) .
Discussion
The introduction in April 1998 of an oral agent for the treatment of ED, sildenafil citrate (Viagra s ), increased interest in and discussion of the condition among men and their physicians worldwide. A number of international studies of the prevalence and correlates of ED have been undertaken in order to understand the worldwide scope of the problem in a variety of cultures. Our study in Egypt, Nigeria, and Pakistan contributes to this accumulating literature. 14 the National Health and Social Life Survey (NHSLS) 4 , and the Massachusetts Male Aging Study (MMAS), 2 increasing age is correlated with both increasing prevalence and severity of ED. This remains true after controlling for all other significant correlates of the condition.
In the individual countries included in our study, the prevalence of ED among patients attending primary care clinics, age-standardized to the 2000 US population, was 57.4% in Nigeria, 63.6% in Egypt, and 80.8% in Pakistan. The differences remained highly significant after controlling for all other potential risk factors in the multivariate model (Table 3) . This compares to an age-standardized (to the US 2000 population) prevalence in the CrossNational Study, 14 using a similar methodology and questionnaire, of 78.6% in Japan, 66.5% in Italy, 63.3% in Malaysia, and 40.6% in Brazil. These differences may reflect actual population differences and/or cultural differences in the perceptions of and attitudes toward ED. Study methodology may also be a factor: although a common questionnaire was used, the Cross-National Study was populationbased and included men aged 40-70, whereas our study was clinic-based and included men aged 35-70. The MMAS found an overall prevalence of ED of 52% in a sample of highly educated, primarily Caucasian suburban Boston men aged 40-70; however, the MMAS had no direct measure of ED, depending, instead, on a derived variable constructed post hoc in a clinical convenience sample. 35 In the NHSLS, a population-based survey of US adults aged 18-59 1 2 , 4 11% of men aged 40-49 and 18% of men aged 50-59 reported having trouble 'maintaining or achieving an erection'; how this definition correlates with ours is unclear.
ED is primarily a vascular condition, [15] [16] [17] [18] [19] [20] [21] an etiology supported by our finding of a higher prevalence of ED in men with diabetes, hypertension, and (marginally) with heart disease in ageadjusted bivariate analyses. In the multivariate model, however, only diabetes was independently associated with ED, which was also the case in the Cross-National Study.
14 In the MMAS, 2 treated but not untreated diabetes, hypertension, and heart disease were significantly associated with ED in age-adjusted bivariate analyses, but no multivariate model was offered.
Prostate disease was independently associated with ED, both in our study and in the Cross-National Study.
14 Depression has been associated with ED in some, but not all, populations. 10, 15, 22 Current depressive symptoms were correlated with ED in our multivariate model when measured by the CES-D, whereas history of a diagnosis of depression was not. This probably reflects a high correlation between history of depression and current depressive symptoms, as both were significant in ageadjusted bivariate analyses.
Caffeine consumption was significantly correlated with ED in our population. However, it was not significantly associated with ED in the CrossNational Study, except in Brazil.
14 Both moderately active and very active men had a lower prevalence of ED in our study, in the Cross-National Study, 14 and in the Health Professionals Follow-up Study. [24] [25] [26] Current smoking was associated with ED in an age-adjusted bivariate analysis in our population, but this association was not significant in the multivariate model, in which ever use of tobacco was associated with a slightly lower prevalence of ED. The Health Professionals Follow-up Study 25 found an association with current smoking, as did a study of US Army veterans. 23 The MMAS 2 found no association between ED and smoking.
The primary strength of this study is its large sample, drawn from diverse populations in North Africa, sub-Saharan Africa, and South Asia, representing a wide variety of cultures. This design allowed us to determine the prevalence and degree of ED stratified by age in each country and to explore similarities and differences in these dissimilar populations. Including data from these countries (while adjusting for country) allowed exploration of a number of potential covariates with adequate statistical power. This study had several limitations, however. As a cross-sectional questionnaire survey, data collection was limited to self-report. Often asymptomatic medical conditions, such as hypertension and diabetes, are almost certainly substantially underreported, which is likely to result in nondifferential misclassification and attenuation of the prevalence odds ratios. Another limitation is that this is a clinic-based, not a population-based, study, and men presenting for medical care may be different from the general population in unpredictable ways. For example, because they are in care, these men may be more likely to have asymptomatic conditions such as diabetes and hypertension diagnosed and treated than the general population, or, because they have access to care, they may be healthier than the general population. Nonetheless, we believe that the extraordinarily high response ratesFbetween 95 and 100%Fand confining recruitment to primary care centers only (ie, excluding secondary and tertiary care centers) have minimized any existing bias.
Conclusions
The age-standardized prevalence of ED varied considerably from 57 to 81% in men attending outpatient primary care clinics in studied countries, increasing in prevalence and severity with age. Sociodemographic, medical, and lifestyle factors associated with ED were similar in all countries, although distribution of those variables differed widely in different cultures. Having knowledge of specific risk factors present in a population can aid physicians in diagnosing ED in men who may be reluctant to raise this sensitive issue. Conversely, men presenting with ED should alert physicians to disclose other, often asymptomatic disease conditions (eg, diabetes and hypertension) that may be present in these patients.
